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I u) IIm\OMr@TIo!: 

1) Performance of t h e  space f l i g h t  opera t ions  ccsnplex, ' 

2) Performance of t h e  various t racking  faci l i t ies  involved, J 

LFC-91 SFOM ?&!GEP 

I u) IIm\OMr@TIo!: 

1) Performance of t h e  space f l i g h t  opera t ions  ccsnplex, ' 

2) Performance of t h e  various t racking  faci l i t ies  i ~ V O l V e d ,  J 

39 h a l y s i s  of the  telemetry d a t a  received, ' 

49 Performance of t he  spacecraft, 

59 Orbital data, 

b Q 

The space f l i g h t  operation f o r  lianger 4 began a t  approximately 1700, 
23  April  1962 Gf?T when communications were es t ab l i shed  between t h e  Space F l i g h t  
Qperations Center 
the At lan t ic  Miss 

c e ~ t  trrajectory occurred at 210414,6 GMT, 

t h e  Deep Space Instrumentation Facility (DSIF) 
Liftoff of t h e  launch vehic le  occurred a 1, 

nd i n j e c t i o n  of t h e  spacecraft i n t o  a Moon i n t e r -  

The 8AhF! tsacking s t a t i o n s  and t h e  Launch Checkout Telemetry Trailer 
(LC-1 trache~! the  s p c e c r a f t  a f te r  l i f t o f f  and received gooc! data, The f i r s t  
WIT station t o  acqui re  k n g e r  I V  was DSIF 1, t h e  Vobile Tracking S ta t ion  (YTS), 
I"ror;, ?I% speecr;ift signa! and sutnw-riers they acquired, it was apparent t h a t  
t h e  spcecrdft data enccder ccmmutator had stopped, The DSTF tracked the  space- 
w a f t  -transponder s igna l  until the batteries supplying power to  the  transponder 
w e r e  txhauste(' a t  10 hours 32 minutes  a f t e r  launch, The DSIF then tracked t h e  
Capsule s igna l  until.  t he  spacecraf t  pssed behind t h e  !"eon, 
arpz&na-te ly 64 hours a f t e r  launch 

J,urar h p c - t  o c c m d  

The only telemetry information recovered from the  ?'anger I V  mission 
The failure in the ~ M S  receivec! by the  AXF t racking  network and hy t h e  1,GTT. 

.;p?c-ecriif t ; > ~ c l u d e d  The recovery of any s c i e n t i f i c  d a t a ,  

During t h e  period T h a t  the  1,CT w a s  t racking  the  s p x e c r a f t  
x a l i t i e s  were observed and telmehy data indica ted  t h a t  
a t  in;.: noma 1 Ly e acquire(? the  spacecraft tran 
5 + 75 niniltes, it was a n t  t h a t  a f a i l u r e  had oec 
the  r e n t r d  Computer md encer, Later i n  the  miss 

'&en 

CIS t o  the spcecraft  for t roubleshoot i  
t h  no success it was not possible t o  i n i t i a t e  t h e  midcourse an6 

en oWits tsem: cmputed  during t h e  er IV space f l i g h t  operation, 
rcmpu+ations were used to  provide poin t ing  i n f a m i t i o n  for .the PSTF 

t!ct prwliction 



Pmger r\ - 

spicecraf t did no  
Zetectetl these 

The swce f l i g h t  oDerations canDlex cmple t ed  a l l  requ 

3-9 1 

impc ted  the  f a r  
Tie Capsule signal was lo I) 

11, SPACE f L l G H T  OPEFATIONS COMPLEX 

no d i f f i c u i t y .  
one exception, the  f i r s t  o r b i t  emputat ion.  This o 
point ing da ta  for the  DSIF; hobever, DSIF 1 acquire 
receiving preliminary o r b i t  predict ions.  

/UT o r b i t  canputations wem ccmplete 

The i n a b i l i t y  t o  c 
formulating ccsmnands, 
r e s p n s e  f m  the spacecraf t ,  
c m d s  be transmitted i n  a c c o d m c e  with normal prcced~n"es, they were trans- 
rnittetl f m  the Space Fl ight  Operations Center t o  DSIF Control by voice,  
spacecraf t  did not respond to  any of the  c m n d s ,  
is shown i n  Table I ,  

nd the  spacecraf t  changed the  planned methods of 
teen ccmmnds were s e n t  i n  an attempt t o  obtain a 

Since the  s i t u a t i o n  did not  requi re  t h a t  these  

The 
The C d Log for Ranger I V  

Peecause of the f a i l u r e  of spacecraf t  c m u n i c a t i o n ,  the mode o f  operation 
The planned mode had of the Spacecraft  Data. Analysis Team (SDAT) was changed. 

keen t o  monitor large q u a n t i t i e s  of da t a  f ron the  spacecraf t ,  Instead,  t he  SDAT 
had t o  attempt to  iden t i fy  the  spacecraf t  f a i l u r e  using the  small amount of da ta  
acquired prior to  in j ec t ion ,  



Table I ,  G d J 4 3  

Ccrsronand 

FTC- c 

PTC-0 

sc-1 

FTC-0 

PTC-0 

sc- 1 
1s t P.TC- 5 

2nd PTC-5 

31~j PTC-5 

4th RTC-5 

5th RTC-5 

nc-  n 
"TC- 3 

I."TC-O 

FTC-0 

PTC- 3 

?TC-O 

"TG-2 

Transmitted Verified 

015220 015302 

015323 015402 

015700 015742 

021.150 

021249 

021500 

022200 

022700 

023300 

024300 

024800 

031500 

031601 

050510 

050611 

051200 

055000 

055200 

021228 

021327 

021540 

022240 

022740 

024340 

0 2 ~ 8 4 0  

031540 

031640 

050550 

050650 

05123C 

055040 

055240 

Remarks 

No b l i p s  - DSIF 1 saw no change 
in R-20, 

3-2-2 blip reported a t  020209.* 
&2-I b l i p  reported a t  020221.3" 

No b l i p s  seen. 

No changes seen in Channels 2 and 8, 

(3, 2=596, Ch, 8 ~ 3 1 2 7 ,  Ch, 1 ~ 3 9 9 ,  

o u t  of lock - did not g e t  in .  

No change, 

I:o change, 

h'o change. 

No change, 

No change, 

::. fomb t o  be f a l s e  ind ica t ions ,  

3 



Li f to f f  t o  Injection 

1, iL”1R P a r t i c i p t i o n  i n  Tracking Ranger I V  

a ,  

Gxxl data was receive& fm t he  uprange t racking s t a t i o n s  
with the exception of Puerto Rico, 
the data loss a t  3 i e r t o  Rico, 
i ~ g  network. C - F ~ c l  coverage of the  P a g e r  I V  mission, The 
data frcm t h e  Tnin F a l l s  Victory Ship (TFV) was s e n t  t o  JPL 
i n  r.ear-r.ea1 time and was used t o  supply quick-look angles  
iori DSIF 4 and 5 ,  
‘TW data and,  for this reason, t he  f i r s t  o r b i t  canputation 
was performed by ,TPL, 

A network f a i l u r e  caused 
Figure 1 shows the  AMI track- 

RlP had sane d i f f i c u l t y  i n  processing the  

t ,  

. In  genera l ,  the  data received fm Ascension was good, 
Fscension radar acquired the  Agena C - h d  heaccm a t  L + 1218  

continuing t o  t r ack  (with a 65-second in t e r rup t ion )  
e Pgena set b e l o w  the  horizon a t  L + 3355 seconds.  

(see Figure I), 
r-edii t h e ,  went tllrough s i x  recycles  t o  m o v e  range ambigui- 
t ies,  
eonfirmed that the &em would miss t he  Kwn. The DSIF-ca’- 
cub tec t  va lues  of r e s i d u a l s  showed that the  range determined 

was hiah fly I!,LiS*. R”IF is inves t iga t ing  +he _v<-s;ble causzz 
of these mt,Zguities. 

The data f m  Ascension, s e n t  t o  JPL in 

’?-his 4ata was used t o  determine the  Agem o r b i t  and 

n the Ascension da ta  bias  o f f  + 5.5 kni and the e leva t ion  

4 
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C Analysis of TI'" h t a  

The Tf7d acquired f u l l  a u t  
The at the  time of 
and the azimuth angle w a s  

TFV was 182 
on of 4 3 O  le3'@ The 

on& at a range of 993 na 

An w h i t  was f i t t e d  t o  a l l  data fm the 
ing root-mean-square f i t  da ta  (observed 
m e a n  or systematic errors subtracted) are given  IT^ 

1 U,00890 1 0,0194 0.0194 

a, 1,CTT Sta t ion  

!le T,ClT acquired the  spacecraft transponder s igna l  a t  
launch and los t  lock at L + 460 seconds, A t  the t h e  of 

ponder was -135 d 

3 3 , 2  seconds) and acquis i t ion  by DSIF 1, a malfunctlon 

ulses  on G h m e l  B-19, m d  c m u t a t i o n  on Channels 2 ,  3, 





"LISIF 1 acquired t h e  spacecraft at appmxht&ely nine minutes after 
i n j e c t i o n  without difficulty (see ?;-\?)le IV), The IXIF ne t  macked 
the fianger IV s 
approximately minute hefore lunar impact, I n i t i a l  c?etectim 
of the  spacecraft transponder signal was made ?:y DSIF 1 at 721312, 
23 April 1962 rWT, DSIF 5 f i r s t  detecta! the  signal a t  211427 GTlT 
t h e  same thy, both 3SIF 1 and 5 w e r e  t rack ing  i n  
the one-way cloppler mode, A the ?ITS had accmplished 
two-way acqu i s i t i on ,  1 lock had h e n  cstah- 

it 'rm-mne ap  fl- failure had occurred, 
for channel 1 

cccraft continuously f m  ??IF 1 acqu i s i t i on  until 

rSy 211706 @IT 

ency w f e m n c e  channel>,  
a l l  telemetrqt channels were i n  lock !!ut no telemetry cclrrrmutation 
was Cpccwring, The received signal l e v e l  w a s  varying considerably,  
I%IF 1 repor-tec? t h a t  t h e  signal leve l  a t  213428, 23 Apr i l  I S 6 2  G W  
was -125 cifm ~,;th an 18 r : h  varir?tion cxcurring tptween ?13330 ,7hfI" 
m.d 713510 @To 
sigpal  sr-re?ngt+-i was -104 diu? a vari8tSor. i n  d four-miniite 
p e r i d ,  of 1 4  ( I f ; ,  

DSXI' 5 reported at 2205 G~~ that- t h e  receive(! 



ACQUISITION 
(GMT 1 

23/2113 

2 3 / 2114 

23/2223 

24/0832 

24/0904@ 

24/1352 

24/2122 

25/0847 

25/1423 

25/2140 

26/0846 

26/0833 

Loss 
(GMT) 

24/0719 

P 

24/0843 

2 4 / 0 0 0 6 

241’1703 

24/1705 

25/0159 

25/0925 

25/1730 0 
26/0213 

26/0932 

26/1248 

26/1248 0 

&) I n i t i a l  search for t h e  transponder signal was unsuccess- 

@ Searched for the transponder s igna l  u n t i l  25/1748, 

@ Searched fo r  t h e  t r m s p n d e r  siW.1 u n t i l  approximately 

f u l ,  ?do signal present ,  

1330 GMTs No signal present.  



CPD-9 1 Sfrn 

g t h  w a s  -152 d h  with a -5 db v a r i a t i o n  oec 
every 20 seconds, 
ation would OCCUP causing the  signal l e v e l  t o  dmp 
x c e i v e r  threshold,  

Approximately every S 1 /2  minute 

23 Apr i l  1962 GMT, t h e  DSIF 5 trm 
and successfu l ly  acquired the  spacecraft 
way lock  a f t e r  t h e  DSIT 1 t m n s m i t t e r  had tu rne  
Wacked i n  t h i s  mcxie u n t i l  2336, 23 Apr i l  1962 
transmitter w a s  turned o f f ,  GSIF 1 then lleacq 
l i shed  two-way lock, Tracking continued i n  t h  
000754, 2 4  Apr i l  1962 GMT when DSIF 5 turner] on tll.ieir t r ansmi t t e r  
and again acquired t h e  sracecraft in a two-way l w k ,  This track- 
ing node w a s  naintained u n t i l  0721,  24 April 1962 GhT when t h e  
spacecraft transponder power f a i l e d ,  This was t h e  f i r s t  owr- 
a t i o n a l  use of t h e  Johannesburg transmitter, and two-way doppler 
d a t a  were obtained (I 

3, llirlcourse to  Terminal 'faneuver Phase 

&cause of t h e  absence of clock pulses to  ?he spacecraf t  ccmmand 

he time a f t e r  000754 21, April 1962 C d T  v!-m nSIf 5 was 
i n  t W G - W 3 ~  lock, various c I s  were +ransmitte+ t o  t%e space- 
craf-t-, Attempts tilere made t o  advance t h e  spacecraf t  tclemetrj  
node, to  sidtc!i the  transponder signal f m  the  miantenna  to 
t h e  high-gain antenna 
/ind t o  over r ide  the spacecraf t  roll cor.tml system, 
cmcmcls was successful (see Tahle 1) 

it was not poss ib le  to  perform a mickourse manewer. 

t o  change t h e  1:igh-pain antenna hinge anple 
\:one of these  

A t  a p p r o x h a t e l y  0720 211 April 1962 QT, t he  spacecraf t  trms- 
ponder s i g n a l  went to  zero due to  battery P x h u s t i o n ,  
t i l e ,  DSIF 1 continued searching for t h e  trc7nsFcmtler s igna l  and 
DSIF 5 began searching f o r  the Capsule signal, 
was  unsuccessful and a t  0835, 24  April  1962 C P T  t h e  s t a t i o n  w a s  
secured, DSIF 5 acquired t h e  Capsule signal a t  081430 GYT the  
same day and tracked it, w i t h  i n t e rmi t t en t  ou.t-cf-lmk periods 
u n t i l  084320 
t h e i r  horizon, 

After t h i s  

The PSIF 1 search 

24 April  1962 GiT when the  spacecraft set helow 

' I ,  Terminal ?hase 

k terminal maneuver tms not  attempted because cf i n & i ? i t y  to  
e s t a b l i s h  c m u n i c s t i o n  with t h e  spacec ra f t ,  

i?,fter t he  (!isappearance of t h e  transponc'cr 
ccntinuetl t o  t r a c k  t h e  Capsule signal, Sea or .",'le trans- 
pnc fe r  signc71 were  conducter? a t  least once dur ing  eacy station's 
v i s i b i l i t y  period but no signal was detected.  
level  graclually demeased and t h e  varia-ticrt i~ 1evr.l Fic7S s u f f i c i e n t  
t o  cause i n r r r m i t t e n t  loss of r e c e i v e r  l o c k ,  

Tie C d ~ ~ i i l t 3  siqml 



E: PP- Ei I 

Capsule s i g n a l s  u n t i l  1350, 26 April  1962 CXI', 
tletected 

T I r n T T T Y  I'X:cOEXY 

A,  General 

?lo s igna l  
thereby ver i fy ing  that the  spacecraf t  hpctecl 

Very l i t t l e  spacecraf t  telemetry was recovered during the  Ranger IV 
mission hecause of t h e  f a i l u r e  a f f e c t i n g  the  CCES, 
r ' ( - ta recorv!ed by the LC.T from l i f t o f f  u n t i l  t h e  spacecraft set over t he  horizon 
(ui.1 of spacecraf t  data recorded p r io r  t o  electrical disconnect thmugh the  Pgena 
telemetry system, 

The only recovery was of 

tS @ 

A l l  r-'anger I V  telemetry transmission having stopped p r io r  to DSIF f 
acqu i s i t i on  of the spacecraft, no engineering da ta  w e r e  recovered heyond t l a t  
ti.v e 

c e S c i e n t i f i c  

!io s c i e n t i f i c  t e l e n e t r y  was received f m  t h e  Panper I \ J  mission, 

The performance of Panger I V  can be rlivicted i n t o  three phases: launch, 
an.1 terminal. 
T h e  spacecraf t  CC&S two minutes before l i f t o f f .  

The launch phase w a s  i n i t i a t e d  L y  s t a r t i n g  the  launch 
It  iris j u s t  a f t e r  

t h e  spacecraf t  transponc!er signal 
coder c m u t a t o r  w a s  not m i n g ,  

t h a t  it first 

the  spacecraf t  for +roubleshooting purpcses 

eking t h e  spacecraft, no a b n o m l i t i e s  w e r e  
cated t h a t  t h e  spacecraf.t was c p r a t i n g  r m m l l y ,  
ceived telemetry data F m  t 



IF ? c?c;~liwc’ ?he spcecmft  rxdr,qyc.n 

mtI there  <iryxc~rei! to be no bI\O crs sipre11 on C h ~ ~ ~ ~ ?  I ,  7Ip-e rn t;?ir5 :‘c?rc  
o”.serve,i on Pimrcv l  -,? c b j  +!IC +jme !:!en t!:~ r;olc~7r ranel? v-re to k? extcnfkt‘r’ 
n c r  at any of the t Iries d s  were tc 1-e given, i t  I J C ~  

concluded th.t the {T&? :.ES ne+ fumt ioning ,  + 734 vjr:ites, Charnel 7 
lockeci on 3 4QC cps +onc~.  3-r-inc va r i a t ions  !’n the received s i ~ n a l  stren;l.th 
indlcated that  acquissi t i o n  c:f the hac? nc\t  ’ ~c jn  accm?lisk.r?. 

out t h e  launch p h s e  ar?d u n t i l  L + 10 hours 32 d n u t e s  a t  which t h e  no si 
fm the  transponckr coulc1 k cjetected. Since the  an t i c ipa t ed  l i f e  of the 
transponder battery WAS akout Iline hours, it was concludecl t h a t  t he  loss o f  
signal was due t o  h t t e r y  p e r  deplet ion.  

en silt)se?Uent CC&S c 

The DSif continued to track t h e  spacecrEft transponder sigital t 

?lots of received s igna l  s t r eng th  have teen Pade for t e n  bows of 
transponder t racking  a t  DSIF 1 and for one hour a t  DSTF 4 ,  The peak l e v e l s  
closely match the  values  pr.er!icted for t h e  transponder t ransmi t t ing  i n  the  
h i g b p w e r  mode, ind ica t ing  t h a t  t5e “power up” cone;nar..d c a s  given. 
na te ly ,  no va l id  carriputer p l o t s  of DSlr 5 signal s t r eng th  are ava i l ab le  t o  
he lp  corroborate  t h i s  cnnclusicn,  

Unfortu- 

C, Midcourse Phase 

9n 24 Play 1962 GIFT, 18 c m d s  tere s e n t  t o  the  Payer  IV i n  an 

T3e spacecraft 
Tfierefow, the  midcourse maneuver 

attempt t o  ob ta in  sane response f m  t h e  spacecraf t ,  
and the  times a t  which they we= s e n t  is shown i n  Tatjle I ,  
d i d  not  respond t o  any of the  ccmmamls. 
m d  t he  s c i e n t i f i c  experiments Flmnetf f o r  !:anger TV were not attempted. 

A l i s t  of the  c m n c f s  

Seven o r b i t s  were cclrriputec! cluring t h . ~  -anger I!‘ sp?ce f 1 i g h t  operation, 
?he first compte(’ orkBit ws usec‘ t o  Trovicle e n r l y  point ing in fomat ion  for the 
DSTT s t a t i o n s ,  The nexr f i v e  cmputed orbtts w e r e  use? p r h r i l y  for determin- 
ing accurate target p r a m e t e r s  for impact predict ion.  

ani! obta in  the f i n a l  im.pact predic t ion ,  

A seventk orbit was 
approxhtately 2 4  hours a f te r  in j ec t ion ,  t o  reveve the  b i a s  angles  

r 



t i n j e c t i o n  orbit was determined tt ie 
l e  The orbital ters and t jec 

orbits are tabulated i n  b l e  V for select e 

The legend applying to Table V fa l l  

Vernal equinox Cartesian coordinates i n  a geocent r ic  
torial  system, The o r i g i n  is t h g c e n t e r  of t?,z C 
W y ,  The p r inc ipa l  d i r e c t i o n  ( X I  is t h e  vernal 
l i r e c t i o n  of date and t h e  pz inc ipa l  plane (XY) is 
equa to r i a l  plane of date, 
Fartrh's sp in  ;.xis of date (Kilmeters), 

F i r s t  time de r jva t ives  of X, Y, and 2 ,  respec t ive ly ,  i r e r ,  
cartesian c m p m e n t s  of t h e  p m h  space-fixed ve loc i ty  
vec tor  (Ki lmet t r s /Second)  a 

2, is along t h e  d i r e c t i o n  of 

k p  ;, i 

For Earth as Central  M y  

R probe rad ius  distz.; :e (Kilameters), 

4 

8 Probe east longitude '%grees), 

V Probe Earth-fixed ve loc i ty  (Kilmeters/Second).  

Y 

Probe geocent r ic  I.ati tude (Degrees 1. 

Pi tch  angle of t h e  probe FarZh-fixed ve loc i ty  vector with 
respect t o  t h e  local hor i zon ta l  (Degrees). 

Azimuth angle of t h e  pmhs  W h - f i x e d  ve loc i ty  vector 
measured east of t r u e  nc-h (Degrees), 

U 

For Moon as Central  M y  

R Probe rad ius  d i s t ance  (Kilmcters) e 

4 

8 Probe se lenocent r ic  east lonqitude 

V Frohe selencccntric-fixed ve loc i ty  (Kilmeters/Second),  

Prahe se lenocent r ic  l a t  i t t i d ~  (Degrees), 

P i tch  angle of the prohe sr!cncmwtric-fixed ve loc i ty  
vec tor  with respect t o  the loc-a1 hor izonta l  (Degrees), 

Azicnuth Angle of the prob se 
vector  measwed east of t k e  '.lmn't; 



Period is measured in seconds, apogee m d  perigee 
i n  kilometers, 
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